
Thu Mar  2 09:54:23 2017

0 500 1000 1500 2000 2500 3000 3500 4000
0

50

100

150

200

250

300

350

400

3
10×ZDC Time East h76_zdc_time_east

Entries  1199617
Mean    663.5
RMS     490.8

ZDC Time East

0 500 1000 1500 2000 2500 3000 3500 4000
0

50

100

150

200

250

300

350

400

3
10×ZDC Time West h77_zdc_time_west

Entries  1199617
Mean    734.7
RMS     550.3

ZDC Time West

2000− 1500− 1000− 500− 0 500 1000 1500 2000
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000
ZDC Time (West - East) h78_zdc_timediff_east_west

Entries  1199617
Mean    71.12
RMS     914.7

ZDC Time (West - East)

z, cm

100− 80− 60− 40− 20− 0 20 40 60 80 100

2000

4000

6000

8000

10000

Vertex Position from ZDC (cm) h146_zdc_Vertex_cm

Entries  1199617
Mean    23.49
RMS     44.53

Vertex Position from ZDC (cm)

ADC
0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

ZDC East  ADC, Sum zdc_ADC_east_0_general

Entries  1199617
Mean    119.6
RMS     172.2

ZDC East  ADC, Sum

ADC
0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

ZDC West  ADC, Sum zdc_ADC_west_0_general

Entries  1199617
Mean    119.6
RMS     174.3

ZDC West  ADC, Sum

ZDC (run 18061030)



Thu Mar  2 09:54:23 2017

ADC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC East  ADC, Sum zdc_ADC_east_0

Entries  1199617

Mean    119.6

RMS     172.2

ZDC East  ADC, Sum

ADC

0 500 1000 1500 2000 2500 3000 3500
1

10

210

3
10

410

5
10

ZDC East  ADC, Tower 1 zdc_ADC_east_1

Entries  1199617

Mean    116.2

RMS     193.4

ZDC East  ADC, Tower 1

ADC

0 500 1000 1500 2000 2500 3000 3500

1

10

210

3
10

410

5
10

ZDC East  ADC, Tower 2 zdc_ADC_east_2

Entries  1199617

Mean    49.09

RMS     58.81

ZDC East  ADC, Tower 2

ADC

0 500 1000 1500 2000 2500 3000 3500

1

10

210

3
10

410

5
10

6
10

ZDC East  ADC, Tower 3 zdc_ADC_east_3

Entries  1199617

Mean    31.13

RMS     45.62

ZDC East  ADC, Tower 3

ADC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC West  ADC, Sum zdc_ADC_west_0

Entries  1199617

Mean    119.6

RMS     174.5

ZDC West  ADC, Sum

ADC

0 500 1000 1500 2000 2500 3000 3500

10

210

3
10

410

5
10

ZDC West  ADC, Tower 1 zdc_ADC_west_1

Entries  1199617

Mean    119.7

RMS     197.5

ZDC West  ADC, Tower 1

ADC

0 500 1000 1500 2000 2500 3000 3500

1

10

210

3
10

410

5
10

ZDC West  ADC, Tower 2 zdc_ADC_west_2

Entries  1199617

Mean    55.12

RMS     66.73

ZDC West  ADC, Tower 2

ADC

0 500 1000 1500 2000 2500 3000 3500

1

10

210

3
10

410

5
10

6
10

ZDC West  ADC, Tower 3 zdc_ADC_west_3

Entries  1199617

Mean    25.32

RMS     37.31

ZDC West  ADC, Tower 3

ZDC Towers (run 18061030)



Thu Mar  2 09:54:23 2017

ADC

0 100 200 300 400 500 600 700 800

210

3
10

410

5
10

ZDC East  ADC, Sum (zoomed) zdc_ADC_east_0_zoom

Entries  1199617

Mean    104.6

RMS     112.5

ZDC East  ADC, Sum (zoomed)

ADC

0 100 200 300 400 500 600 700 800

210

3
10

410

5
10

ZDC East  ADC, Tower 1 (zoomed) zdc_ADC_east_1_zoom

Entries  1199617

Mean    97.28

RMS     115.4

ZDC East  ADC, Tower 1 (zoomed)

ADC

0 100 200 300 400 500 600 700 800

1

10

210

3
10

410

5
10

ZDC East  ADC, Tower 2 (zoomed) zdc_ADC_east_2_zoom

Entries  1199617

Mean    46.02

RMS     57.78

ZDC East  ADC, Tower 2 (zoomed)

ADC

0 100 200 300 400 500 600 700 800

1

10

210

3
10

410

5
10

ZDC East  ADC, Tower 3 (zoomed) zdc_ADC_east_3_zoom

Entries  1199617

Mean    28.15

RMS     44.41

ZDC East  ADC, Tower 3 (zoomed)

ADC

0 100 200 300 400 500 600 700 800

10

210

3
10

410

5
10

ZDC West  ADC, Sum (zoomed) zdc_ADC_west_0_zoom

Entries  1199617

Mean    105.1

RMS     108.9

ZDC West  ADC, Sum (zoomed)

ADC

0 100 200 300 400 500 600 700 800

210

3
10

410

5
10

ZDC West  ADC, Tower 1 (zoomed) zdc_ADC_west_1_zoom

Entries  1199617

Mean    101.5

RMS     117.1

ZDC West  ADC, Tower 1 (zoomed)

ADC

0 100 200 300 400 500 600 700 800

1

10

210

3
10

410

5
10

ZDC West  ADC, Tower 2 (zoomed) zdc_ADC_west_2_zoom

Entries  1199617

Mean    52.01

RMS     64.04

ZDC West  ADC, Tower 2 (zoomed)

ADC

0 100 200 300 400 500 600 700 800

1

10

210

3
10

410

5
10

ZDC West  ADC, Tower 3 (zoomed) zdc_ADC_west_3_zoom

Entries  1199617

Mean    22.24

RMS     37.41

ZDC West  ADC, Tower 3 (zoomed)

ZDC Towers (zoomed) (run 18061030)



Thu Mar  2 09:54:23 2017

(ADC - PED) * Calib

0 200 400 600 800 1000

3
10

410

5
10

ZDC East Corrected ADC, Sum zdc_ADCCorr_east_0

Entries  1199617

Mean      115

RMS     144.3

ZDC East Corrected ADC, Sum

(ADC - PED) * Calib

0 200 400 600 800 1000

3
10

410

5
10

ZDC East Corrected ADC, Tower 1 zdc_ADCCorr_east_1

Entries  1199617

Mean    110.4

RMS     153.7

ZDC East Corrected ADC, Tower 1

(ADC - PED) * Calib

0 200 400 600 800 1000

10

210

3
10

410

5
10

ZDC East Corrected ADC, Tower 2 zdc_ADCCorr_east_2

Entries  1199617

Mean    47.58

RMS     59.15

ZDC East Corrected ADC, Tower 2

(ADC - PED) * Calib

0 200 400 600 800 1000

1

10

210

3
10

410

5
10

6
10

ZDC East Corrected ADC, Tower 3 zdc_ADCCorr_east_3

Entries  1199617

Mean    29.44

RMS     45.55

ZDC East Corrected ADC, Tower 3

(ADC - PED) * Calib

0 200 400 600 800 1000

3
10

410

5
10

ZDC West Corrected ADC, Sum zdc_ADCCorr_west_0

Entries  1199617

Mean    114.3

RMS     138.3

ZDC West Corrected ADC, Sum

(ADC - PED) * Calib

0 200 400 600 800 1000

3
10

410

5
10

ZDC West Corrected ADC, Tower 1 zdc_ADCCorr_west_1

Entries  1199617

Mean    113.6

RMS     153.1

ZDC West Corrected ADC, Tower 1

(ADC - PED) * Calib

0 200 400 600 800 1000

10

210

3
10

410

5
10

ZDC West Corrected ADC, Tower 2 zdc_ADCCorr_west_2

Entries  1199617

Mean    53.52

RMS     65.93

ZDC West Corrected ADC, Tower 2

(ADC - PED) * Calib

0 200 400 600 800 1000

1

10

210

3
10

410

5
10

6
10

ZDC West Corrected ADC, Tower 3 zdc_ADCCorr_west_3

Entries  1199617

Mean    23.46

RMS     37.87

ZDC West Corrected ADC, Tower 3

ZDC Towers Corrected (run 18061030)



Thu Mar  2 09:54:23 2017

0 500 1000 1500 2000 2500 3000

310

410

510

610

ZDC East+West ADC Sum zdc_EastWestSum

Entries  1199617

Mean   0.0002901

RMS    0.01703

ZDC East+West ADC Sum

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

ZDC E+W ADC Sum vs. BBC E+W ADC Sum

0 10000 20000 30000 40000 50000 60000
0

500

1000

1500

2000

2500

3000

zdc_EWSumZDCvsBBC

Entries  1199617

Mean x    4707

Mean y  0.0002901

RMS x    3968

RMS y  0.01703

ZDC E+W ADC Sum vs. BBC E+W ADC Sum

ZDC E+W ADC Sum vs. BBC E+W ADC Sum (run 18061030)



Thu Mar  2 09:54:23 2017

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC East TDC, Sum zdc_TDC_east_0

Entries  1199617

Mean    527.5

RMS     396.3

ZDC East TDC, Sum

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC East TDC, Tower 1 zdc_TDC_east_1

Entries  1199617

Mean    660.9

RMS     494.3

ZDC East TDC, Tower 1

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC East TDC, Tower 2 zdc_TDC_east_2

Entries  1199617

Mean    577.1

RMS     515.3

ZDC East TDC, Tower 2

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

6
10

ZDC East TDC, Tower 3 zdc_TDC_east_3

Entries  1199617

Mean    397.1

RMS     451.5

ZDC East TDC, Tower 3

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC West TDC, Sum zdc_TDC_west_0

Entries  1199617

Mean    573.3

RMS     432.6

ZDC West TDC, Sum

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC West TDC, Tower 1 zdc_TDC_west_1

Entries  1199617

Mean      732

RMS     553.7

ZDC West TDC, Tower 1

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

ZDC West TDC, Tower 2 zdc_TDC_west_2

Entries  1199617

Mean    495.1

RMS     442.6

ZDC West TDC, Tower 2

TDC

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

210

3
10

410

5
10

6
10

ZDC West TDC, Tower 3 zdc_TDC_west_3

Entries  1199617

Mean    301.6

RMS     395.9

ZDC West TDC, Tower 3

ZDC TDC (run 18061030)



Thu Mar  2 09:54:23 2017

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower1∆ZDC East zdc_TDCdiff_east_0

Entries  1199617

Mean  127.9− 

RMS     176.9

TDC, Sum - Tower1∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower2∆ZDC East zdc_TDCdiff_east_1

Entries  1199617

Mean  52.55− 

RMS     268.5

TDC, Sum - Tower2∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower3∆ZDC East zdc_TDCdiff_east_2

Entries  1199617

Mean    118.9

RMS       334

TDC, Sum - Tower3∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower1 - Tower2∆ZDC East zdc_TDCdiff_east_3

Entries  1199617

Mean    44.38

RMS     233.6

TDC, Tower1 - Tower2∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower1 - Tower3∆ZDC East zdc_TDCdiff_east_4

Entries  1199617

Mean    163.1

RMS     311.2

TDC, Tower1 - Tower3∆ZDC East 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower2 - Tower3∆ZDC East zdc_TDCdiff_east_5

Entries  1199617

Mean    107.3

RMS     270.7

TDC, Tower2 - Tower3∆ZDC East 

TDC East (run 18061030)∆ZDC 



Thu Mar  2 09:54:24 2017

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower1∆ZDC West zdc_TDCdiff_west_0

Entries  1199617

Mean  150.8− 

RMS     186.4

TDC, Sum - Tower1∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower2∆ZDC West zdc_TDCdiff_west_1

Entries  1199617

Mean     68.2

RMS     215.4

TDC, Sum - Tower2∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Sum - Tower3∆ZDC West zdc_TDCdiff_west_2

Entries  1199617

Mean    234.2

RMS     341.4

TDC, Sum - Tower3∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower1 - Tower2∆ZDC West zdc_TDCdiff_west_3

Entries  1199617

Mean    165.7

RMS     215.3

TDC, Tower1 - Tower2∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower1 - Tower3∆ZDC West zdc_TDCdiff_west_4

Entries  1199617

Mean    208.9

RMS     289.6

TDC, Tower1 - Tower3∆ZDC West 

TDC∆
1000− 800− 600− 400− 200− 0 200 400 600 800 1000

1

10

210

3
10

410

5
10

TDC, Tower2 - Tower3∆ZDC West zdc_TDCdiff_west_5

Entries  1199617

Mean    163.2

RMS     341.9

TDC, Tower2 - Tower3∆ZDC West 

TDC West (run 18061030)∆ZDC 



Thu Mar  2 09:54:24 2017

0

50

100

150

200

250

300

350

10×
ZDC TAC vs. ADC, East Sum

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_0

Entries  1199617

Mean x   119.6

Mean y   530.1

RMS x   172.2

RMS y   392.9

ZDC TAC vs. ADC, East Sum

0

50

100

150

200

250

300

350

400

10×
ZDC TAC vs. ADC, East Tower 1

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_1

Entries  1199617

Mean x   116.2

Mean y   663.3

RMS x   193.4

RMS y   490.8

ZDC TAC vs. ADC, East Tower 1

0

100

200

300

400

500

10×
ZDC TAC vs. ADC, East Tower 2

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_2

Entries  1199617

Mean x   49.09

Mean y   580.3

RMS x   58.81

RMS y   511.7

ZDC TAC vs. ADC, East Tower 2

0

100

200

300

400

500

600

10×
ZDC TAC vs. ADC, East Tower 3

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_east_3

Entries  1199617

Mean x   31.13

Mean y   401.3

RMS x   45.62

RMS y   447.8

ZDC TAC vs. ADC, East Tower 3

0

50

100

150

200

250

300

350

400
10×

ZDC TAC vs. ADC, West Sum

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_0

Entries  1199617

Mean x   119.6

Mean y   575.9

RMS x   174.3

RMS y   429.1

ZDC TAC vs. ADC, West Sum

0

50

100

150

200

250

300

350

400

10×
ZDC TAC vs. ADC, West Tower 1

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_1

Entries  1199617

Mean x   119.7

Mean y   734.3

RMS x   197.5

RMS y   550.3

ZDC TAC vs. ADC, West Tower 1

0

100

200

300

400

500

10×
ZDC TAC vs. ADC, West Tower 2

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_2

Entries  1199617

Mean x   55.12

Mean y   498.4

RMS x   66.73

RMS y     439

ZDC TAC vs. ADC, West Tower 2

0

100

200

300

400

500

600

700

10×
ZDC TAC vs. ADC, West Tower 3

ADC

0 500 1000 1500 2000 2500 3000 3500

T
D

C

0

500

1000

1500

2000

2500

3000

3500

4000

zdc_ADCTDC_west_3

Entries  1199617

Mean x   25.32

Mean y   306.3

RMS x   37.31

RMS y   392.4

ZDC TAC vs. ADC, West Tower 3

ZDC TDC vs. ADC (run 18061030)



Thu Mar  2 09:54:24 2017

1

10

10

10

10

10

ZDC Front vs. Back ADC Sum, East

Front Sum

0 200 400 600 800 1000

B
ac

k 
S

um

0

200

400

600

800

1000

zdc_FrontBackSum_east

Entries  1199617

Mean x   109.3

Mean y   70.55

RMS x   154.8

RMS y    89.4

ZDC Front vs. Back ADC Sum, East

1

10

10

10

10

10

ZDC Front vs. Back ADC Sum, West

Front Sum

0 200 400 600 800 1000

B
ac

k 
S

um

0

200

400

600

800

1000

zdc_FrontBackSum_west

Entries  1199617

Mean x   112.6

Mean y   69.98

RMS x   154.2

RMS y   86.78

ZDC Front vs. Back ADC Sum, West

ZDC Front vs. Back Sum (run 18061030)



Thu Mar  2 09:54:24 2017

1 2 3 4 5 6 7 80

100

200

300

400

500

3
10×ZDC SMD Occupancy, east vert (ADC > PED + 10) zdcsmd_N_east_vert

Entries  3144032
Mean    4.002
RMS     1.903

ZDC SMD Occupancy, east vert (ADC > PED + 10)

1 2 3 4 5 6 7 80

100

200

300

400

500

600

3
10×ZDC SMD Occupancy, west vert (ADC > PED + 10) zdcsmd_N_west_vert

Entries  3598070
Mean    3.891
RMS     1.914

ZDC SMD Occupancy, west vert (ADC > PED + 10)

1 2 3 4 5 6 7 8
200

250

300

350

400

450

500

3
10×ZDC SMD Occupancy, east horiz (ADC > PED + 10) zdcsmd_N_east_horiz

Entries  3043605
Mean    4.979
RMS     2.138

ZDC SMD Occupancy, east horiz (ADC > PED + 10)

1 2 3 4 5 6 7 8

420

440

460

480

500

520

540

3
10×ZDC SMD Occupancy, west horiz (ADC > PED + 10) zdcsmd_N_west_horiz

Entries  3905943
Mean    4.565
RMS     2.211

ZDC SMD Occupancy, west horiz (ADC > PED + 10)

1 2 3 4 5 6 7 80

10

20

30

40

50

6
10×ZDC SMD Amplitude, east vert (ADC > PED + 10) zdcsmd_A_east_vert

Entries  3144032
Mean    3.904
RMS     1.718

ZDC SMD Amplitude, east vert (ADC > PED + 10)

1 2 3 4 5 6 7 80

10

20

30

40

50

60

70

80

90

6
10×ZDC SMD Amplitude, west vert (ADC > PED + 10) zdcsmd_A_west_vert

Entries  3598070
Mean    3.718
RMS      1.69

ZDC SMD Amplitude, west vert (ADC > PED + 10)

1 2 3 4 5 6 7 8

10

15

20

25

30

35

40

6
10×ZDC SMD Amplitude, east horiz (ADC > PED + 10) zdcsmd_A_east_horiz

Entries  3043605
Mean    5.347
RMS     1.969

ZDC SMD Amplitude, east horiz (ADC > PED + 10)

1 2 3 4 5 6 7 8

30

35

40

45

50

55

60

65

6
10×ZDC SMD Amplitude, west horiz (ADC > PED + 10) zdcsmd_A_west_horiz

Entries  3905943
Mean    4.647
RMS     2.094

ZDC SMD Amplitude, west horiz (ADC > PED + 10)

ZDC SMD (run 18061030)



Thu Mar  2 09:54:25 2017

1

10

10

10

10

10

10
ZDC SMD Raw ADC

Slat
5 10 15 20 25 30

A
D

C

0

200

400

600

800

1000

1200

1400

1600

1800

2000
zdcsmd_ADC

Entries    3.838774e+07
Mean x    16.5
Mean y   31.86
RMS x   9.233
RMS y   68.42Vert

East
Horiz
East

Vert
West

Horiz
West

ZDC SMD Raw ADC

1

10

10

10

10

10

10
ZDC SMD Corrected ADC

Slat
5 10 15 20 25 30

(A
D

C
 -

 P
ed

) 
/ G

ai
n

0

200

400

600

800

1000

1200

1400

1600

1800

zdcsmd_ADCCorr
Entries    3.838774e+07
Mean x    16.5
Mean y   31.86
RMS x   9.233
RMS y   68.42Vert

East
Horiz
East

Vert
West

Horiz
West

ZDC SMD Corrected ADC

Slat

5 10 15 20 25 30

H
its

0

50

100

150

200

250

300

350

3
10×ZDC SMD Occupancy (ADC > 100) zdcsmd_Occupancy

Entries  3857269

Mean    18.77

RMS     9.102
Vert
East

Horiz
East

Vert
West

Horiz
West

ZDC SMD Occupancy (ADC > 100)

Slat

5 10 15 20 25 30

H
its

0

100

200

300

400

500

600

700
3

10×ZDC SMD Corrected Occupancy (ADC > PED + 10) zdcsmd_OccupancyCorr

Entries    1.369165e+07

Mean    17.18

RMS     9.323
Vert
East

Horiz
East

Vert
West

Horiz
West

ZDC SMD Corrected Occupancy (ADC > PED + 10)

ZDC SMD Occupancy (run 18061030)



Thu Mar  2 09:54:25 2017

1

10

10

10

10

10

Max X vs. Y Corrected ADC (east)

Max Corrected ADC (vert)
0 50 100 150 200

M
ax

 C
or

re
ct

ed
 A

D
C

 (
ho

riz
)

0

50

100

150

200

zdcsmd_MaxXYCorr_east

Entries  1199617
Mean x   63.53
Mean y   54.99
RMS x   74.38
RMS y   67.59

Max X vs. Y Corrected ADC (east)

1

10

10

10

10

10

Max X vs. Y Corrected ADC (west)

Max Corrected ADC (vert)
0 50 100 150 200

M
ax

 C
or

re
ct

ed
 A

D
C

 (
ho

riz
)

0

50

100

150

200

zdcsmd_MaxXYCorr_west

Entries  1199617
Mean x   84.62
Mean y   81.87
RMS x   85.85
RMS y   84.09

Max X vs. Y Corrected ADC (west)

Max vert corrected ADC / Max horiz corrected ADC

0 0.5 1 1.5 2 2.5 3
0

2000

4000

6000

8000

10000

12000

14000

16000
Max X / Max Y Corrected ADC East (ADC > PED + 10) zdcsmd_MaxXYCorrRatio_east

Entries  624441

Mean     1.29

RMS    0.4828

Max X / Max Y Corrected ADC East (ADC > PED + 10)

Max vert corrected ADC / Max horiz corrected ADC

0 0.5 1 1.5 2 2.5 3
0

2000

4000

6000

8000

10000

12000

14000

16000

Max X / Max Y Corrected ADC West (ADC > PED + 10) zdcsmd_MaxXYCorrRatio_west

Entries  690838

Mean    1.152

RMS    0.4763

Max X / Max Y Corrected ADC West (ADC > PED + 10)

ZDC SMD Max XY (run 18061030)



Thu Mar  2 09:54:25 2017

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert  ADC, strip 1 zdcsmd_ADC_1

Entries  1199617

Mean    15.88

RMS     36.62

ZDC SMD East Vert  ADC, strip 1

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert  ADC, strip 2 zdcsmd_ADC_2

Entries  1199617

Mean    32.29

RMS     63.42

ZDC SMD East Vert  ADC, strip 2

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD East Vert  ADC, strip 3 zdcsmd_ADC_3

Entries  1199617

Mean    42.07

RMS     72.97

ZDC SMD East Vert  ADC, strip 3

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert  ADC, strip 4 zdcsmd_ADC_4

Entries  1199617

Mean    37.11

RMS        68

ZDC SMD East Vert  ADC, strip 4

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert  ADC, strip 5 zdcsmd_ADC_5

Entries  1199617

Mean    31.85

RMS     58.56

ZDC SMD East Vert  ADC, strip 5

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert  ADC, strip 6 zdcsmd_ADC_6

Entries  1199617

Mean    24.28

RMS     48.24

ZDC SMD East Vert  ADC, strip 6

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert  ADC, strip 7 zdcsmd_ADC_7

Entries  1199617

Mean    18.53

RMS     39.09

ZDC SMD East Vert  ADC, strip 7

ADC

0 200 400 600 800 100012001400160018002000

3
10

410

5
10

6
10

ZDC SMD East Vert  ADC, strip 8 zdcsmd_ADC_8

Entries  1199617

Mean   0.5007

RMS    0.0273

ZDC SMD East Vert  ADC, strip 8

ZDC SMD ADC East Vert (run 18061030)



Thu Mar  2 09:54:25 2017

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 1 zdcsmd_ADC_1

Entries  1199617

Mean    7.629

RMS      19.5

ZDC SMD East Horiz  ADC, strip 1

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 2 zdcsmd_ADC_2

Entries  1199617

Mean    12.45

RMS     29.88

ZDC SMD East Horiz  ADC, strip 2

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 3 zdcsmd_ADC_3

Entries  1199617

Mean    16.69

RMS     36.99

ZDC SMD East Horiz  ADC, strip 3

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 4 zdcsmd_ADC_4

Entries  1199617

Mean    23.56

RMS     46.92

ZDC SMD East Horiz  ADC, strip 4

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 5 zdcsmd_ADC_5

Entries  1199617

Mean    22.67

RMS     44.25

ZDC SMD East Horiz  ADC, strip 5

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 6 zdcsmd_ADC_6

Entries  1199617

Mean    32.13

RMS     58.57

ZDC SMD East Horiz  ADC, strip 6

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 7 zdcsmd_ADC_7

Entries  1199617

Mean    33.51

RMS     59.69

ZDC SMD East Horiz  ADC, strip 7

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz  ADC, strip 8 zdcsmd_ADC_8

Entries  1199617

Mean    24.65

RMS     50.13

ZDC SMD East Horiz  ADC, strip 8

ZDC SMD ADC East Horiz (run 18061030)



Thu Mar  2 09:54:25 2017

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Vert  ADC, strip 1 zdcsmd_ADC_1

Entries  1199617

Mean    27.79

RMS     57.01

ZDC SMD West Vert  ADC, strip 1

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Vert  ADC, strip 2 zdcsmd_ADC_2

Entries  1199617

Mean    54.26

RMS     96.13

ZDC SMD West Vert  ADC, strip 2

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Vert  ADC, strip 3 zdcsmd_ADC_3

Entries  1199617

Mean    76.08

RMS     124.5

ZDC SMD West Vert  ADC, strip 3

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Vert  ADC, strip 4 zdcsmd_ADC_4

Entries  1199617

Mean    57.68

RMS     96.17

ZDC SMD West Vert  ADC, strip 4

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Vert  ADC, strip 5 zdcsmd_ADC_5

Entries  1199617

Mean    41.77

RMS     78.66

ZDC SMD West Vert  ADC, strip 5

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Vert  ADC, strip 6 zdcsmd_ADC_6

Entries  1199617

Mean    33.72

RMS      67.5

ZDC SMD West Vert  ADC, strip 6

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Vert  ADC, strip 7 zdcsmd_ADC_7

Entries  1199617

Mean    24.08

RMS     53.27

ZDC SMD West Vert  ADC, strip 7

ADC

0 200 400 600 800 100012001400160018002000

3
10

410

5
10

6
10

ZDC SMD West Vert  ADC, strip 8 zdcsmd_ADC_8

Entries  1199617

Mean   0.5012

RMS    0.03491

ZDC SMD West Vert  ADC, strip 8

ZDC SMD ADC West Vert (run 18061030)



Thu Mar  2 09:54:25 2017

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz  ADC, strip 1 zdcsmd_ADC_1

Entries  1199617

Mean       26

RMS     60.55

ZDC SMD West Horiz  ADC, strip 1

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz  ADC, strip 2 zdcsmd_ADC_2

Entries  1199617

Mean    37.32

RMS     75.55

ZDC SMD West Horiz  ADC, strip 2

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Horiz  ADC, strip 3 zdcsmd_ADC_3

Entries  1199617

Mean    47.36

RMS     88.86

ZDC SMD West Horiz  ADC, strip 3

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz  ADC, strip 4 zdcsmd_ADC_4

Entries  1199617

Mean    41.94

RMS     73.76

ZDC SMD West Horiz  ADC, strip 4

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz  ADC, strip 5 zdcsmd_ADC_5

Entries  1199617

Mean    45.51

RMS     83.74

ZDC SMD West Horiz  ADC, strip 5

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

ZDC SMD West Horiz  ADC, strip 6 zdcsmd_ADC_6

Entries  1199617

Mean    55.36

RMS     102.2

ZDC SMD West Horiz  ADC, strip 6

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz  ADC, strip 7 zdcsmd_ADC_7

Entries  1199617

Mean    43.25

RMS     82.16

ZDC SMD West Horiz  ADC, strip 7

ADC

0 200 400 600 800 100012001400160018002000

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz  ADC, strip 8 zdcsmd_ADC_8

Entries  1199617

Mean    30.97

RMS     67.84

ZDC SMD West Horiz  ADC, strip 8

ZDC SMD ADC West Horiz (run 18061030)



Thu Mar  2 09:54:25 2017

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert Corrected ADC, strip 1 zdcsmd_ADCCorr_1

Entries  1199617

Mean    15.88

RMS     36.62

ZDC SMD East Vert Corrected ADC, strip 1

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert Corrected ADC, strip 2 zdcsmd_ADCCorr_2

Entries  1199617

Mean    32.29

RMS     63.42

ZDC SMD East Vert Corrected ADC, strip 2

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD East Vert Corrected ADC, strip 3 zdcsmd_ADCCorr_3

Entries  1199617

Mean    42.07

RMS     72.97

ZDC SMD East Vert Corrected ADC, strip 3

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert Corrected ADC, strip 4 zdcsmd_ADCCorr_4

Entries  1199617

Mean    37.11

RMS        68

ZDC SMD East Vert Corrected ADC, strip 4

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert Corrected ADC, strip 5 zdcsmd_ADCCorr_5

Entries  1199617

Mean    31.85

RMS     58.56

ZDC SMD East Vert Corrected ADC, strip 5

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert Corrected ADC, strip 6 zdcsmd_ADCCorr_6

Entries  1199617

Mean    24.28

RMS     48.24

ZDC SMD East Vert Corrected ADC, strip 6

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Vert Corrected ADC, strip 7 zdcsmd_ADCCorr_7

Entries  1199617

Mean    18.53

RMS     39.09

ZDC SMD East Vert Corrected ADC, strip 7

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

3
10

410

5
10

6
10

ZDC SMD East Vert Corrected ADC, strip 8 zdcsmd_ADCCorr_8

Entries  1199617

Mean   0.5007

RMS    0.0273

ZDC SMD East Vert Corrected ADC, strip 8

ZDC SMD ADC East Vert Corrected (run 18061030)



Thu Mar  2 09:54:25 2017

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 1 zdcsmd_ADCCorr_1

Entries  1199617

Mean    7.629

RMS      19.5

ZDC SMD East Horiz Corrected ADC, strip 1

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 2 zdcsmd_ADCCorr_2

Entries  1199617

Mean    12.45

RMS     29.88

ZDC SMD East Horiz Corrected ADC, strip 2

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 3 zdcsmd_ADCCorr_3

Entries  1199617

Mean    16.69

RMS     36.99

ZDC SMD East Horiz Corrected ADC, strip 3

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 4 zdcsmd_ADCCorr_4

Entries  1199617

Mean    23.56

RMS     46.92

ZDC SMD East Horiz Corrected ADC, strip 4

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 5 zdcsmd_ADCCorr_5

Entries  1199617

Mean    22.67

RMS     44.25

ZDC SMD East Horiz Corrected ADC, strip 5

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 6 zdcsmd_ADCCorr_6

Entries  1199617

Mean    32.13

RMS     58.57

ZDC SMD East Horiz Corrected ADC, strip 6

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 7 zdcsmd_ADCCorr_7

Entries  1199617

Mean    33.51

RMS     59.69

ZDC SMD East Horiz Corrected ADC, strip 7

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD East Horiz Corrected ADC, strip 8 zdcsmd_ADCCorr_8

Entries  1199617

Mean    24.65

RMS     50.13

ZDC SMD East Horiz Corrected ADC, strip 8

ZDC SMD ADC East Horiz Corrected (run 18061030)



Thu Mar  2 09:54:25 2017

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Vert Corrected ADC, strip 1 zdcsmd_ADCCorr_1

Entries  1199617

Mean    27.79

RMS     57.01

ZDC SMD West Vert Corrected ADC, strip 1

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Vert Corrected ADC, strip 2 zdcsmd_ADCCorr_2

Entries  1199617

Mean    54.26

RMS     96.13

ZDC SMD West Vert Corrected ADC, strip 2

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Vert Corrected ADC, strip 3 zdcsmd_ADCCorr_3

Entries  1199617

Mean    76.08

RMS     124.5

ZDC SMD West Vert Corrected ADC, strip 3

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Vert Corrected ADC, strip 4 zdcsmd_ADCCorr_4

Entries  1199617

Mean    57.68

RMS     96.17

ZDC SMD West Vert Corrected ADC, strip 4

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Vert Corrected ADC, strip 5 zdcsmd_ADCCorr_5

Entries  1199617

Mean    41.77

RMS     78.66

ZDC SMD West Vert Corrected ADC, strip 5

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Vert Corrected ADC, strip 6 zdcsmd_ADCCorr_6

Entries  1199617

Mean    33.72

RMS      67.5

ZDC SMD West Vert Corrected ADC, strip 6

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Vert Corrected ADC, strip 7 zdcsmd_ADCCorr_7

Entries  1199617

Mean    24.08

RMS     53.27

ZDC SMD West Vert Corrected ADC, strip 7

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

3
10

410

5
10

6
10

ZDC SMD West Vert Corrected ADC, strip 8 zdcsmd_ADCCorr_8

Entries  1199617

Mean   0.5012

RMS    0.03491

ZDC SMD West Vert Corrected ADC, strip 8

ZDC SMD ADC West Vert Corrected (run 18061030)



Thu Mar  2 09:54:25 2017

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz Corrected ADC, strip 1 zdcsmd_ADCCorr_1

Entries  1199617

Mean       26

RMS     60.55

ZDC SMD West Horiz Corrected ADC, strip 1

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz Corrected ADC, strip 2 zdcsmd_ADCCorr_2

Entries  1199617

Mean    37.32

RMS     75.55

ZDC SMD West Horiz Corrected ADC, strip 2

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Horiz Corrected ADC, strip 3 zdcsmd_ADCCorr_3

Entries  1199617

Mean    47.36

RMS     88.86

ZDC SMD West Horiz Corrected ADC, strip 3

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz Corrected ADC, strip 4 zdcsmd_ADCCorr_4

Entries  1199617

Mean    41.94

RMS     73.76

ZDC SMD West Horiz Corrected ADC, strip 4

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz Corrected ADC, strip 5 zdcsmd_ADCCorr_5

Entries  1199617

Mean    45.51

RMS     83.74

ZDC SMD West Horiz Corrected ADC, strip 5

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

ZDC SMD West Horiz Corrected ADC, strip 6 zdcsmd_ADCCorr_6

Entries  1199617

Mean    55.36

RMS     102.2

ZDC SMD West Horiz Corrected ADC, strip 6

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz Corrected ADC, strip 7 zdcsmd_ADCCorr_7

Entries  1199617

Mean    43.25

RMS     82.16

ZDC SMD West Horiz Corrected ADC, strip 7

(ADC - Ped) / Gain

0 200 400 600 800 10001200140016001800

1

10

210

3
10

410

5
10

6
10

ZDC SMD West Horiz Corrected ADC, strip 8 zdcsmd_ADCCorr_8

Entries  1199617

Mean    30.97

RMS     67.84

ZDC SMD West Horiz Corrected ADC, strip 8

ZDC SMD ADC West Horiz Corrected (run 18061030)



Thu Mar  2 09:54:25 2017

1

10

10

10

10

10

ZDC Corrected SMD Sum vs. Corrected Tower Sum, East Vert

Tower ADC Sum
0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000

zdcsmd_SmdSumTowerSum_east_vert

Entries  1199617
Mean x   119.6
Mean y   203.8
RMS x   168.2
RMS y   271.7

ZDC Corrected SMD Sum vs. Corrected Tower Sum, East Vert

1

10

10

10

10

10

ZDC Corrected SMD Sum vs. Corrected Tower Sum, East Horiz

Tower ADC Sum
0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000

zdcsmd_SmdSumTowerSum_east_horiz

Entries  1199617
Mean x   119.6
Mean y   174.7
RMS x   168.2
RMS y   239.2

ZDC Corrected SMD Sum vs. Corrected Tower Sum, East Horiz

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

200

400

600

800

1000

1200

1400

1600

1800

ZDC Corrected SMD Sum / Corrected Tower Sum, East Vert (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_east_vert

Entries  570042

Mean    1.063

RMS    0.5282

ZDC Corrected SMD Sum / Corrected Tower Sum, East Vert (SMD Sum > 50 and Tower Sum > 40)

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200
ZDC Corrected SMD Sum / Corrected Tower Sum, East Horiz (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_east_horiz

Entries  556190

Mean    1.055

RMS    0.5188

ZDC Corrected SMD Sum / Corrected Tower Sum, East Horiz (SMD Sum > 50 and Tower Sum > 40)

ZDC Corrected SMD Sum vs. Tower Sum East (run 18061030)



Thu Mar  2 09:54:25 2017

1

10

10

10

10

10

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Vert

Tower ADC Sum
0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000

zdcsmd_SmdSumTowerSum_west_vert

Entries  1199617
Mean x   119.3
Mean y   316.6
RMS x   166.4
RMS y   394.3

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Vert

1

10

10

10

10

10

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Horiz

Tower ADC Sum
0 500 1000 1500 2000

S
M

D
 A

D
C

 S
um

0

500

1000

1500

2000

2500

3000

zdcsmd_SmdSumTowerSum_west_horiz

Entries  1199617
Mean x   119.3
Mean y   328.6
RMS x   166.4
RMS y   422.4

ZDC Corrected SMD Sum vs. Corrected Tower Sum, West Horiz

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

200

400

600

800

1000

1200

1400

ZDC Corrected SMD Sum / Corrected Tower Sum, West Vert (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_west_vert

Entries  627304

Mean    1.096

RMS     0.529

ZDC Corrected SMD Sum / Corrected Tower Sum, West Vert (SMD Sum > 50 and Tower Sum > 40)

SMD Sum / Tower Sum

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

200

400

600

800

1000

1200

1400

ZDC Corrected SMD Sum / Corrected Tower Sum, West Horiz (SMD Sum > 50 and Tower Sum > 40) zdcsmd_SmdSumTowerSumRatio_west_horiz

Entries  627779

Mean    1.097

RMS    0.5253

ZDC Corrected SMD Sum / Corrected Tower Sum, West Horiz (SMD Sum > 50 and Tower Sum > 40)

ZDC Corrected SMD Sum vs. Tower Sum West (run 18061030)



Thu Mar  2 09:54:26 2017

ZD101 Input: Max TAC

0 200 400 600 800 1000

1

10

210

3
10

410

5
10

ZDC DSM Earliest TDC, East zdcdsm_earliestTDC_east

Entries  1199617

Mean    161.1

RMS     124.8

ZDC DSM Earliest TDC, East

1

10

10

10

10

10

ZDC DSM Earliest TDC vs. Max Tower TDC, East

Max Tower TDC

0 500 1000 1500 2000 2500 3000 3500 4000

Z
D

10
1 

In
pu

t: 
M

ax
 T

A
C

0

200

400

600

800

1000

zdcdsm_earliestTDCMaxTDC_east

Entries  1199617

Mean x   643.5

Mean y   160.6

RMS x     500

RMS y   124.8

ZDC DSM Earliest TDC vs. Max Tower TDC, East

1

10

10

10

10

TDC vs Tower TDC East - West∆ZDC Vertex DSM  

Tower Max TDC East - West

2000− 1500− 1000− 500− 0 500 1000 1500 2000

T
D

C
∆

V
T

20
1 

In
pu

t: 
 

0

200

400

600

800

1000

zdcdsm_TDCdiff

Entries  1199617

Mean x 74.28− 

Mean y   338.2

RMS x   933.4

RMS y   273.9

TDC vs Tower TDC East - West∆ZDC Vertex DSM  

Tower Max TDC East - West

1000− 500− 0 500 1000

1

10

210

3
10

410

TCU Input, TAC diff in window ? blue : redTCU Input, TAC diff in window ? blue : red

ZD101 Input: Max TAC

0 200 400 600 800 1000

1

10

210

3
10

410

5
10

ZDC DSM Earliest TDC, West zdcdsm_earliestTDC_west

Entries  1199617

Mean    179.7

RMS     139.3

ZDC DSM Earliest TDC, West

1

10

10

10

10

10

ZDC DSM Earliest TDC vs. Max Tower TDC, West

Max Tower TDC

0 500 1000 1500 2000 2500 3000 3500 4000

Z
D

10
1 

In
pu

t: 
M

ax
 T

A
C

0

200

400

600

800

1000

zdcdsm_earliestTDCMaxTDC_west

Entries  1199617

Mean x   717.8

Mean y   179.2

RMS x   558.1

RMS y   139.3

ZDC DSM Earliest TDC vs. Max Tower TDC, West

1

10

10

10

10

TDC vs Earliest TDC East - West∆ZDC Vertex DSM  

ZD101 Input Max TAC East - West

1000− 500− 0 500 1000

T
D

C
∆

V
T

20
1 

In
pu

t: 
 

0

200

400

600

800

1000

zdcdsm_TDCdiffL1L2

Entries  1199617

Mean x 18.58− 

Mean y   338.2

RMS x     233

RMS y   273.9

TDC vs Earliest TDC East - West∆ZDC Vertex DSM  

0-1 = East, 2-3 = West

0 0.5 1 1.5 2 2.5 3 3.5 4

1

10

210

3
10

410

5
10

6
10

ZD101 Max TAC == (Max Tower TDC / 4) % 1024?ZD101 Max TAC == (Max Tower TDC / 4) % 1024?

ZDC DSM Earliest TDC (run 18061030)



Thu Mar  2 09:54:26 2017

ADC Sum

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

2
10

3
10

4
10

5
10

ZD101 Input, Sum > threshold ? blue : red, EastZD101 Input, Sum > threshold ? blue : red, East

Front ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

ZD101 Input, Front > threshold ? blue : red, EastZD101 Input, Front > threshold ? blue : red, East

Back ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

6
10

ZD101 Input, Back > threshold ? blue : red, EastZD101 Input, Back > threshold ? blue : red, East

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

5
10

6
10

ADC > threshold ZD101==VT201?, EastADC > threshold ZD101==VT201?, East

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

5
10

6
10

ADC > threshold VT201==TCU?, EastADC > threshold VT201==TCU?, East

ADC Sum

0 500 1000 1500 2000 2500 3000 3500 4000

1

10

2
10

3
10

4
10

5
10

ZD101 Input, Sum > threshold ? blue : red, WestZD101 Input, Sum > threshold ? blue : red, West

Front ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

ZD101 Input, Front > threshold ? blue : red, WestZD101 Input, Front > threshold ? blue : red, West

Back ADC Sum

0 500 1000 1500 2000 2500 3000 3500

1

10

2
10

3
10

4
10

5
10

6
10

ZD101 Input, Back > threshold ? blue : red, WestZD101 Input, Back > threshold ? blue : red, West

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

5
10

6
10

ADC > threshold ZD101==VT201?, WestADC > threshold ZD101==VT201?, West

0-1 = Sum, 2-3 = Front, 3-4 = Back

0 1 2 3 4 5 6

1

10

2
10

3
10

4
10

5
10

6
10

ADC > threshold VT201==TCU?, WestADC > threshold VT201==TCU?, West

ZDC DSM ADC > threshold (run 18061030)



Thu Mar  2 09:54:26 2017

ZD101 Input: Truncated Sum
0 1 2 3 4 5 6 7 8

1

10

210

3
10

410

5
10

6
10

ZDC DSM Truncated Sum, East zdcdsm_truncatedSum_east

Entries  1199617

Mean   0.5031

RMS    0.06384

ZDC DSM Truncated Sum, East

1

10

10

10

10

10

10
ZDC DSM Truncated Sum vs. Tower Sum, East

Truncated Tower Sum
0 1 2 3 4 5 6 7 8

Z
D

10
1 

In
pu

t: 
T

ru
nc

at
ed

 S
um

0

1

2

3

4

5

6

7

8
zdcdsm_TowerSumTruncatedSum_east

Entries  1199617
Mean x  0.00314
Mean y  0.00314
RMS x  0.06384
RMS y  0.06384

ZDC DSM Truncated Sum vs. Tower Sum, East

ZD101 Input: Truncated Sum

0 1 2 3 4 5 6 7 8

5
10

6
10

ZDC DSM Truncated Sum, West zdcdsm_truncatedSum_west

Entries  1199617

Mean    4.713

RMS     3.257

ZDC DSM Truncated Sum, West

1

10

10

10

10

10

ZDC DSM Truncated Sum vs. Tower Sum, West

Truncated Tower Sum

0 1 2 3 4 5 6 7 8

Z
D

10
1 

In
pu

t: 
T

ru
nc

at
ed

 S
um

0

1

2

3

4

5

6

7

8
zdcdsm_TowerSumTruncatedSum_west

Entries  1199617
Mean x  0.004313
Mean y   4.213
RMS x  0.07812
RMS y   3.257

ZDC DSM Truncated Sum vs. Tower Sum, West

ZDC DSM Truncated Sum (run 18061030)



Thu Mar  2 09:54:26 2017

1

10

10

10

10

ZDC Tower ADC Corr Sum vs. Pre-Post

Pre-Post

10− 5− 0 5 10

T
ow

er
 (

A
D

C
-P

E
D

)*
C

al
ib

 S
um

 E
as

t +
 W

es
t

0

200

400

600

800

1000

1200

1400

zdc_ADCprepost

Entries  1199617

Mean x       0

Mean y   353.7

RMS x       0

RMS y   204.5

ZDC Tower ADC Corr Sum vs. Pre-Post

1

10

10

10

10

ZDC SMD ADC Corr Sum vs. Pre-Post

Pre-Post

10− 5− 0 5 10

S
M

D
 (

A
D

C
-P

E
D

)*
C

al
ib

/G
ai

n 
S

um
 E

as
t +

 W
es

t

0

200

400

600

800

1000

1200

1400

zdcsmd_ADCprepost

Entries  1199617

Mean x       0

Mean y   622.6

RMS x       0

RMS y   439.9

ZDC SMD ADC Corr Sum vs. Pre-Post

ZDC ADC Sum vs. Pre-Post (run 18061030)



Thu Mar  2 09:54:26 2017

ZDC Tower PrePost -2 vs -3

Tower prepost=-3
0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=-

2

50−

0

50

100

150

200
ZDC Tower PrePost -2 vs -3 ZDC Tower PrePost -1 vs -2

Tower prepost=-2
0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=-

1

50−

0

50

100

150

200
ZDC Tower PrePost -1 vs -2

1

10

10

10

10

10

10

ZDC Tower PrePost +0 vs -1

Tower prepost=-1
0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

0

50−

0

50

100

150

200
ZDC Tower PrePost +0 vs -1

ZDC Tower PrePost +1 vs +0

Tower prepost=+0

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

1

50−

0

50

100

150

200
ZDC Tower PrePost +1 vs +0 ZDC Tower PrePost +2 vs +1

Tower prepost=+1

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

2

50−

0

50

100

150

200
ZDC Tower PrePost +2 vs +1 ZDC Tower PrePost +3 vs +2

Tower prepost=+2

0 200 400 600 800 1000

T
ow

er
 p

re
po

st
=+

3
50−

0

50

100

150

200
ZDC Tower PrePost +3 vs +2

ZDC Tower ADC Pre-Post Correlation (run 18061030)



Thu Mar  2 09:54:26 2017

ZDC SMD PrePost -2 vs -3

SMD prepost=-3
0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=-

2

50−

0

50

100

150

200
ZDC SMD PrePost -2 vs -3 ZDC SMD PrePost -1 vs -2

SMD prepost=-2
0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=-

1

50−

0

50

100

150

200
ZDC SMD PrePost -1 vs -2

1

10

10

10

10

10

10

10

ZDC SMD PrePost +0 vs -1

SMD prepost=-1
0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

0

50−

0

50

100

150

200
ZDC SMD PrePost +0 vs -1

ZDC SMD PrePost +1 vs +0

SMD prepost=+0

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

1

50−

0

50

100

150

200
ZDC SMD PrePost +1 vs +0 ZDC SMD PrePost +2 vs +1

SMD prepost=+1

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

2

50−

0

50

100

150

200
ZDC SMD PrePost +2 vs +1 ZDC SMD PrePost +3 vs +2

SMD prepost=+2

0 200 400 600 800 1000 1200 1400

S
M

D
 p

re
po

st
=+

3
50−

0

50

100

150

200
ZDC SMD PrePost +3 vs +2

ZDC SMD ADC Pre-Post Correlation (run 18061030)



Thu Mar  2 09:54:26 2017

10

ZDC SMD Highest Strip

[East,West][Vert,Horiz]
0 0.5 1 1.5 2 2.5 3 3.5 4

S
tr

ip

0

1

2

3

4

5

6

7

8
smdHighestStrip

Entries  4798468

Mean x     1.5

Mean y   4.829

RMS x   1.118

RMS y   2.388

ZDC SMD Highest Strip

10

10

10

ZDC SMD Highest Strip scaler vs. data, East Vert

Data
0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, East Vert

10

10

10

ZDC SMD Highest Strip scaler vs. data, East Horiz

Data
0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, East Horiz

0-1 = East Vert, 2-3 = East Horiz, 4-5 = West Vert, 6-7 = West Horiz

0 1 2 3 4 5 6 7 8
1

10

210

3
10

410

5
10

6
10

ZDC SMD Highest Strip is correct?ZDC SMD Highest Strip is correct?

10

10

10

ZDC SMD Highest Strip scaler vs. data, West Vert

Data

0 1 2 3 4 5 6 7 8

S
ca

le
r

0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, West Vert

10

10

10

ZDC SMD Highest Strip scaler vs. data, West Horiz

Data

0 1 2 3 4 5 6 7 8
S

ca
le

r
0

1

2

3

4

5

6

7

8
ZDC SMD Highest Strip scaler vs. data, West Horiz

Highest strip for scalers (run 18061030)



Thu Mar  2 09:54:26 2017

Bx

0 20 40 60 80 100 120
0

2000

4000

6000

8000

10000

12000

14000

16000

bx7 Raw bx_bx7_raw

Entries  1199617

Mean    55.73

RMS     32.32

bx7 Raw

Bx

0 20 40 60 80 100 120
0

2000

4000

6000

8000

10000

12000

14000

16000

bx7 Corrected bx_bx7_corrected

Entries  1199617

Mean    55.73

RMS     32.32

bx7 Corrected

Spin combination

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

50

100

150

200

250

300

3
10×

Spin combination distribution spin
Entries  1199617

Mean    2.456

RMS     1.108

Spin combination distribution

1

10

10

10

10

Yellow Spin per bunch crossing

Bx7corrected

0 20 40 60 80 100 120

Y
el

lo
w

 S
pi

n

1.5−

1−

0.5−

0

0.5

1

1.5

bxspinY

Entries  1199617

Mean x   55.23

Mean y  0.03054

RMS x   32.32

RMS y  0.9995

Yellow Spin per bunch crossing

Bx

0 20 40 60 80 100 120
0

2000

4000

6000

8000

10000

12000

14000

16000

bx48 Raw bx_bx48_raw

Entries  1199617

Mean    59.08

RMS     37.16

bx48 Raw

Bx

0 20 40 60 80 100 120
0

2000

4000

6000

8000

10000

12000

14000

16000

bx48 Corrected bx_bx48_corrected

Entries  1199617

Mean    53.74

RMS     34.01

bx48 Corrected

1

10

10

10

10

Spin combination per bunch crossing

Bx7corrected

0 20 40 60 80 100 120

S
pi

n 
co

m
bi

na
tio

n

0.5−

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

bxspin
Entries  1199617

Mean x   55.23

Mean y   2.456

RMS x   32.32

RMS y   1.108

Spin combination per bunch crossing

1

10

10

10

10

Blue Spin per bunch crossing

Bx7corrected

0 20 40 60 80 100 120

B
lu

e 
S

pi
n

1.5−

1−

0.5−

0

0.5

1

1.5

bxspinB
Entries  1199617

Mean x   55.23

Mean y  0.02757

RMS x   32.32

RMS y  0.9996

Blue Spin per bunch crossing

Bunch crossing distribution (run 18061030)



Thu Mar  2 09:54:26 2017

bx7
0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

0.04−

0.03−

0.02−

0.01−

0

0.01

0.02

0.03

0.04

0.05

Raw asymmetry per bunch crossing, East Left-Right

/dof = 10.5/25)
2χ (↑↑

/dof = 9.0/23)
2χ (↓↓

 0.102 %±) = 0.666 ↓↓,↑↑ (LR
EA

Raw asymmetry per bunch crossing, East Left-Right

bx7
0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

0.24−

0.23−

0.22−

0.21−

0.2−

0.19−

0.18−

0.17−

0.16−

0.15−
Raw asymmetry per bunch crossing, East Up-Down

/dof = 39.5/25)
2χ (↑↑

/dof = 19.1/23)
2χ (↓↓

 0.107 %±) = 0.327 ↓↓,↑↑ (UD
EA

Raw asymmetry per bunch crossing, East Up-Down

bx7

0 20 40 60 80 100 120

(L
 -

 R
)/

(L
 +

 R
)

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0.11

0.12

Raw asymmetry per bunch crossing, West Left-Right

/dof = 6.1/25)
2

χ (↑↑

/dof = 5.4/23)2χ (↓↓
 0.097 %±) = 0.626 ↓↓,↑↑ (LR

WA

Raw asymmetry per bunch crossing, West Left-Right

bx7

0 20 40 60 80 100 120

(U
 -

 D
)/

(U
 +

 D
)

0.05−

0.04−

0.03−

0.02−

0.01−

0

0.01

0.02

0.03

0.04

Raw asymmetry per bunch crossing, West Up-Down

/dof = 14.7/25)
2χ (↑↑

/dof = 14.7/23)
2χ (↓↓

 0.099 %±) = 0.078 ↓↓,↑↑ (UD
WA

Raw asymmetry per bunch crossing, West Up-Down

ZDC Raw Asymmetry per Bunch Crossing (run 18061030)
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